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KATIONAL ADVISORY COMMITTEZ FOR ASRONAUTICS

¥EMOHANDTM_REPORT
for the
Army Alr Forces, Alr Technical Service Command
MSASURIMENT OF FLYING QUJALITIES OF A DEHAVILLAND
MOSQUITO F=8 ATRPLANE (A4F KO. 42=234960)
I = LATZIRAL AND DIRECTIONAL STABILITY'
AND CONTROL CHARACTERISTICS
By H. L. Crane, D. B. Talmege, and W. E. Grey, Jr.

SUMMARY"

This psper presents the results of flicht tests to
determine the lstersl and directicnel stebility snd control
charscteristice of a Dellsvillend jiosquito F-8 sirnlana,.

The dsta presented hersin have no beering on the performence
characteristics of the sirplane, whiclh were not mcasured

in these testa, but which were considered to be exceptione
ally good. Some of the desirable {eatures of the latersl
end directionel stability end control cherecteristics of

the F-3 were:

l. Rudder-control forces required with the spring-
tad rudder were never excessive., The variestion of rudier
force with speed in streight flight was very small,

2. Control could be easily maintesined during single-
engine operetion in the clean condition.

2. The control-fixed effective dihedrsl wes alwsys
vositive and wes not considered excessive.

The lateral end directional stebility and control.
charscteristics of the sirplane waere considared to be
unsatisfactory in the following respects:

1. The directionesl stability with rudder fixed did
not sufficiently restrict the silaron ysw,
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2. Rudder lock occurred nsar the stall in the olesn
ooridition with power for level flight at large sngles of
sidealip.

2. Thn rudder oontrol was insdequate during take-off
and landing and was insuffioient to fly the airplene with
one engine inonerative end the other engins delivering
power for level Ilight with the fleps end landing gesr
downe

L. In the clesn condition, the power of the allerons
was slightly below the minimum value specified for aire
vlanes of thia tyne.

5. Alleron overbalence ococurred in rolls up to en
indicated apeed of 200 milea per hour over a lsrge part
of the deflection range. The silerocn forcea at indicated
apeeds up to 300 miles per hour were, howevar, desirably
light.

6. In power-on oonditions of flight, an undosirable
pitching moment due to aideslip and dus to yawing velooity
existed, which mede it diffioult to trim the sirplene in
rough air.

INTRODUCTION

Flight tests have been made to determine the flying
qualities of a DeHavilland Mosquito F-5 airplene, This
paper precents the results of the tests to determine the
latersl e&nd direotionsl stability and control character-
istios. The results of the tests of longitudinel sta-
bility snd oontrol will be gm-onted in part I1. The
oomplete progrem required 16 flighta and enproximately
di hours of flying. These flights were mede in October
snd November of 19kk.

DESCRIPTION

The Moaquito is a two=-place, twin-engine, midwing
airplmei having slotted flaps end a retrectable oon-

ventional type lending geer. The version of the kosquito
tested was s Cenadian bullt, ocsmera-equipped F-8 airplane
whioh had no armsment, With the exoception of ths oontrol
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surfeces and necellee which were oonetructed of snd
covered with motal the sirplane wes of plywood or belea=
plyvrood sendwich conetruction. The eirplene hsd Friee
sllerons end hormn=-balsnoed elevator and rudder., The
alleroas snd elevator were equipved with belarcing tebs
and tha rudder with a epring tab.’ Fower wes supplied

by tvo Rolls-Royce lMerlir 33 engines. For this eeriee of
tests the welpght of ths sirplene at take=off wee epproxi=-
mately 19,000 pounds. All teste wure made with the
externsl wing tenke remcved. Sevorel nhotographs of an
F=8 airplene sre ehown in figure 1. A thres-view drawing
of the airplane, cross sections ¢l the wing and aileron,
end of the horizontel and virticel teil are preeented in
figuree 2 end 7. General epecificctions of the eirplane
are glven in the enpendix.

Fizure L presents the charactaeristices of the spring-
tab rudder. Rudder defloction was wmeasured with rospect
to the fin which wes eet perallel to the thrust axie,

The friotion of the rudder eystem zmounted to 5 pounde

of pedal forca. Figure 5 shcwa the veriastion of elleron
poaition with controlewheol deflection and figure 6, the
varistion of sllercn bslencing téb-pcelibvion with elleron
positions The friotion in ths eslloron system wse approxi-
metely %l pounds for small deflections end inoreesed
elipghtly at lerge doflaoticne.

INSTRUMENT ATION
The following instruments vere mounted in the

eirplane;

Meesured Nuentity NACA Instrument

Time Timor (synchronizing all
reoozus¥u )

Alrspeed Alrspeed recordor
Control poeitione Contrnl=position recordere

Control forces Strain=gece pedel-force and
wheel«force reoordere

Sidesli» engle Yew=zngle recorder and
indicator
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Measured uentity NACA Instrument

ingle of benk Recording inclinomster

Mormal, longitudinel md Three-comronent rscording

transverae acoeleratione acooleroreter end indioating
normsl mocelercmetor

Mgualar veloolties Rolling=velocity, pitchinge=
velocity, and yewing-
v2loo0ity recordere ?gyro-
soopic)

Elevator-tab pozition Position reccrder (conneoted
at tsd)

Shutter nosition Pozition recorder

Fres-air temparature Electrionl rasistance-bulbe
tyre thormometer

Sarvice indlosted airspecd &3 usad herein corroeponds
to the roamding of a stenderd A-N airspsed metsr connected
to a pitot-ststio eystem that is froue from position error,
and is defined by the formulag

v1 = 1].5.08 fo do
where
Vi is in miles per hour,

Qe is the difference between total pressure and oorrect
static pressure,

: 8 is the compressibility cpriection faotor st sea level.

Static pressure wes measurcd with a awiveling stetio head
mounted 1 ohord length sheead of aend elightly below the
right wing tip. The static head wes oalibrated for
poslition error by meens of s trailing airspeed bomb.
Total pressure was measured with a shielded totsl head
mounted at the right wing tip.

Control positions wsre measured by both eleotricel
end mecheanicel recorders, The transmitting elements of
the electricel reoorders were mounted at the inboard ends
of the control surfsoes. Mechaniosl position recorders
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were sttached to the control coluum, ona rudder pedel, and
to an aileron control cable in the bome bey. From recorded
flicht dats 1t was determinad thet ths atratch of the
elevatnr control eyatem wes 1C of olevator deflection peor
25 pouads of vhesl force. The flexibility oi’ the rudder
aystem emounted to 1° ol rudder daflection per 10 pounds
of pedal force. Since the mechenicsl position recordsr
wes not ccnnacted at the control wheel, the stretcl of the
l%lercn eystom was messured on the ground and found to be
19 per 8 pounde of wheel force with the ailerons neer
neutrel.

To meesure control forces the service whecel was
repleced with cne on which strain gages were mounted,
Alleron~control forces nresented in thia recort ere beaed
on a wheal dirmeter of 1l inchea to the centoer of the
grips while the etandard vhesl for the F-8 ia approxi-

matcly 12& inches in dismoter at the center of the grips.

The aileron forcss for a zervice whoel may be obteined by
multiplying the forces proaentod in this report by l.l.

TEST3, RE3SULTS, AND DISCUSSION
The results of the teats ere evalusted in terms of the

specifications of reference 1l.

A. Longitudinal Stability end Control Cheracteristics

The longitudinel stebility end control cherecteristics
will be discussed in e subeeguent report.

B. Lateral end Directional 3tability and Control
Charescteriatlaa

1-B., Dynamic Laterel end Directional Stability

The control-frec latorel oscillation wee investi.
gatsd in the cleen condition at ths epeed for meximum /D,
eporoximetely 180 miles per hour with the engines aat at
2650 revolutions per minute end L4 pounds booet snd also
at 280 miles per hour with the enginez set for reted powor
(2650 revolutions psr minute end 7 pounds booat). At
both spobds it wea found that laterel oscillations could
not be induced by releesing the controls while in e steady
sidealip. Thia wes due to ths overbalesnced ailerons

e o T L T = e e
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causing the sirplane to roll end turn. The oscillations
were induced by kicking the ruddsr end releasing it while
holding the elevator and the &ilerons fixed. Time his=-
tories of oscillstions due to e right.snd a left rudder
kick at 180 miles per hour sre presented in figure 1.

The laterel oscillations were demped to 1/2 amplie-
tude in 2 cycles and therefore met the requirements of
reference l. The ahort-period oscillation of the rudder,
indicated in figure 7 by e slight tendancy ol the rudder
to overshoot its eguilibrium positicn when suddenly released,
wes completely demped in less than 1 oycle. The require=-
ment of reference 1 that thaere should be no short=period
oscilletion of thi rudder was thareliore sstisfied. The
rudder showed a marked tendsanocy to float with the relative
wind, and continued to oscillste in phase with the eirplane
moticn during the oscillstioit. Rudder kicks were also made
in which the rudder wes kicited, returned to zere, e&nd held
88 well es possible while the elavertor and the ailerons
were held fixed. A time history of one such rudder kick
st 180 miles per hour is given in figure 8. The pilot
considered thet tho damping of ths letaral oscillation was
somowhat better thun iIf the rudde:r were not fixed at 2zero;
however, the ruddsr blew with the relative wind and because
of the flexibility of theo rudder=control system could not
be held in s fixed vosition. A tinme history of a rudder
kick and relemse at 280 miles per hour is given in figure 9.
The inocreesse in svoed reduced the period, but hed little
effect on the demping of the oscilletions. In ell thre
oscillstions the pitching moment due to yewing caeused
alternate push end pull forces on the control wheel, s
characteristic which was objectionable to the rilot.

Ko flight records were made with the bomb=bay
doors open beceuse most of ths instrumentation waes loocsted
in the bomb bay. However, thoc pilot noticed no apprecisble
difference in the damping of the laterel oscilletions with
the bomb=bsy doors open.

2~8, S8Static Lateral snd Directional Stability

l. 8Sideslip due to aeillaron deflection = rudder
to overcome ndverse alleron yaw

The sideslip due to alleron deflection end the
rudder required to overcome adverse alleron yaw were
measured in rolls out of turns. Typical time histories
of rolls out of turns with fixed rudder end with
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eoordinated rudder sre given in figure 10. The varie-
aticrn of maximum angls of sideslip with totel alleron
dellectlon in rudder-fixed roll~outs et lcw apeede 1is
crosented for eeversl eondit{one in flgure 1ll. The
dircctional etebility a3z indiceted by tiic date of
ficure 11 vwas sbout equel in the zliding end wave=off
conditione end elightly greatar in the lsnding con-
dition. The meximum engle of aldeslip due to elleron
de lectlon reached in tho gliding condilticn wee over
20° end therefore the requirements of raference 1
warc not met., It wae not alwaye poseible for the
vilot to continue the msneuvar until s meximum engzle
of eldeslip wsee raached beeeuse of the nitching moment
due to yawinz., In figure 10(c) two rudder-fixed
roll-oute ure nreeonted for the vevs=cff cendition at
11y miles per hcur during which tho slrplene pitched
dowt sbruptly as indleated by the pitching veloelty
end normal secelerstion and in ths right roll eeueed
both énginee to cut out. Thia figure aleo showe
alleron eheking which wes often noticed when the
allerone wers fully defleetad.

Anelyels of the deta in rigure 10 and other
eimiler dets indieatee that neerly all of the availleble
change of rudder deflection, approximstely 15° right
or 20° left, and epproximetely a 50=-pound insrement
of rudder foree were neoceasary to overcome the yaw
due to full sileron deflection et 122 milee por hour

(]

wlth flape end gear down, power for level flight.

The requirement of refersnee 1 that the rudder be eble
to overcome the edverse yaw due to full ailleron
defleotior with e rudder force of less thrn 130 pounds
wee setiefied, but the vilot oommented thet o con-
eldersble rmount of pedel motion was required for

the emount of alleron control applied.

2. 8Sida2slip chereeterietice

One eet of dsta which 1lluetrates the occurrence
of rudder lock wees obtalned from a preliminery flight
during which ﬁ-ndueny inoreeeing siceslipe were mede
by elowly deflecting ths rudder while using the
allerons and elevator to meintain streight snd level
flight., Otharwiee the eideelip eh=zrsetoristics ware
inveatigrted in eteady aideslipe, The date from
theee eideelins sre given in figureve 12 throuzh 16
and ehow meseurcments of dirsctional stability
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{(veristion of rudder engle and forece with sideslip
engle), diheirel effect (veriation of alleron engle
end force with sideclip engle), pitching momont due

t> sideslip (varisetion of elevetor angle snd force
with sideslip aengle) end the side-force characters
istics (verletion of sngle of benk with sildeslip
angle). The engles of sideslip recched wera reatricted
st low speeds to avold rudder lock and at high spoeds
in orde: r.ot to overload the vertical tril. It was
thought thet with the closely bslanced rudder there
wss some possibility of overloeding tho verticel teil.
The test conditions end speeds were as followsg
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a. Dirsctional etsbility

The control=-fixed directlenel sctebllity
wae positive In all conditions and therefore satisfied
the requirements of reforonce l., The verietion of
radder augle with sideslip engle was nearly linesr
in all cornditione. The dsts indicate thet there was
sbout 20 of right eideslip et 24,0 milee per hour
with zero bank, It 1s believed thut st thie ereed
there would have baen vory nenrlz 0° eldsslip end
that the 2° indicsticn was due elithor to sideweash
or to en uneymmetricel yaw vane which waa in error
by a conatsent cmount.

The rudder-free directional etability wae
positive in sll conditions eicept at low ereeds with
powor on, flaps snd geer retracted, wherc the ruddere
force variation with eideslip ennle becane negative
at largse engles of sideelip, snd therefore did not
estisfy the requirements of roference l. A time
history of a gradually increasing aldeslip in which
rudder lock occurrod is glven in fipgure 17, In the
rocovery from this msneuver, the ongiros were cut.
BEvan with the lsrge degree bslsnos provided by the
sorinz tab which made the rudder vary light under
normel oconditione a forocu of nearly <00 pounde was
raquired to roturm the ruddsr to neutral.

b. Dihedral effect

The stick-fixed dihedral effect ee shown
by the varistion of eileron engle with zideslip
engle in figures 12 to 16 wss positive in all con-
ditions and met tha requirements of reference 1.
In the zliding condition the effective dihedral
wss [;.0° compared with 1.4° geometric dihedrsl st
the top eurfscu of the wing. The atick-free
dihedrsl effect ss shown by the varistion of the
alleron force with sideslip sngle was marginal to
slightly negative in all conditions; the etick
forcee were very light and herdly out c¢f the range
of the friction forge in the aileron eystem wilch
wae approximately 3 pounde,

¢. Pltching moment due to sideslip

The chenges in e¢levator force and position
due to eideslip were emsll at high speeds tut at
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lowar speeds where lerga englee of sidaslip were
reeched there was e conaiderablo increasv in olevstor
forece et lerge engloe of eideslip, There wes on
cbjoctionable veriation of elevator force with sidee
ellip engle near gero yew¥ in stoady sideslipe in the
vower=on conditicns, es shown by figures end 13,
An epnrecfable pltching tendency dus Lo yewing
velocity also wee observed, which wes ettributed to
the gyroscopic effecte of the »nropallera. It should
be noted thet theee effects oombine to cause the
elrplene to tend to pitoh down in right rudder kicks
end up in left rudler kicks, The elevator force
required to offaet these pltching moments wes smell
but the ycwing encounteraed in even slightly rough
eir wee sufficient tc csuse small pitech chenges end
roquire continucue eleveter motion which nirde it
imvoesible to trim the airplanc,

d. Side-foroe characteriatics

The side-lorce cheracterietics (vrriestion
of benk sngle with angle of tideslip) setisfled the
requirements of reference 1 which stated thet the
veriestion ehould be euch that right bank ececmpanies
right sideelio and vice verea.

Z-B, Lateral and Directinnal Control
l, Ruddar to overoome edverse saileron yew

The ability of the rudder tc ovorcome the yewing
moment dues to full elleron deflection lLas been
discuseed in the eection on elideslip dus to mileron
deflection (2-8, 1).

2. Rudder euntrecl in teka-off and lmding

The F=-8 15 e twin-engino eirplane with 2 single
vertical tell not located in the elipatreem. It was
very difficult to perfcrm the mansuver specificd in
reference 1 for doterminaticn of th» mirimum epsed
at which it wes possible to raiac ths tull during
teke=off for the followlng reesome. #iret, full
power could not be epplied beceusc it wee necessary
to eprly power ssymmctrically to meintein directional
control at very low epceda. Scennd, if the tell was
brought up At the minimum speced with the rudder
deflocted full right, an uncontrolleble yawing motion
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to the left resulted due to the gyroscopic effect
of the »ropellers. Leck of directional control
during lending several timee neerly resulted in a
groumd loop. The directionel oontrol of the #-8
elrpiene weas considered to be unsatisfectory for
Loth teke-cff and lending. No teke-offs or lanaings
were made in a 90° cross wind. Time historiee of

) tal{e-orf end lending are presented in figures 13
end 19,

7. Single-engine operstion

8. Rudder control with one engine inoperative

Atteapts were made to simulate the flight
condition following fsilure of the left engine in
the wave-off condition with flapa and lending gear
down, end reted power, At 120 miles per hour the
power of the rudder wes not suffioient to msintaln
straight flight with the winge level. When the asir=
nlsne wee banked to the right in ordor to meintein
straight flicht, tuffeting c¢7 the rudder oocurred
end the maneuvar wes discontinued bscruse of the
denger of ruddsr lock. Control could be mairtained
if the right engine wae throttled beck somewhet, but
the power would then not be sufficient for level
fligat.

5. Dircotional trim characteristice

Flgure 20 presents ths direotionel trim
cheracteristiocs for single-engzine operation in the
rated-power, clean cauidlition in streight flight
with the winge level., Deta wers obtained with the
left propeller windmilling with the governor set
at 2650 rom end also with the 1lsft propeller feathered.
Figure 20 ehows thet full tadb deflectlion, left from
the rudder, was required to trim the rudder force to
zero at 190 miles per hour with the left propeller
windmilling, snd sbout 1/3 leee, with the left
propeller feathered. The rudder control was suffiolent
to maintein etraight flight in elther ceee with the
wings level at 150 milee per hour. By Lolding a
alight degree of benk it was possible to meintsin
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directiocnal control to the stell in the clean con-
ditlon. During single-engine flight with the wings
level the rudder force increased rapidly with
decreesing speed frem O at 190 miles per howur to

120 pounds with the left propeller feathered, or

135 pounds with the left propeller wlndmilling et

150 miles per hour, Due to the deflection of the
spring and the flexibility of the rsst of the rudder
sgstem the avelleble rudder deflection wes reduced

1° par 10 pounds of control force, Over half of the
avei leble no=-loead deflection was lost at 150 miles
per hour in the case illustreted in figure 20.
Plecing stope only on the ruddar itself would remedy
this situetion. The rudder trimming tab was poworful
enocugh to trim ocut the ruddsre-control forces with

the wings level at 190 miloe per hour with one pro=-
veller windiilling or et 170 milss per hour with one
nropéller feethered. MNo records wers cbteincd of
benkad singlo-engine flight, but less rudder deflection
vould be required so that the minimum speed at which
full tab deaflsction would produce zero rudder-contrel
force would be reduced, Tha aileron-control forces
were negligible and could eazily have been trimmed
out,

L. Directionsl trim cheracteristics inecluding
rudder control in dives (symmetric power)

From trim at msximm leveleflight speed with
power on or trim at the seme spded with the engines
idling the rudder-contrcl force chengsd only 10 pounds
in going to 760 miles per hour, ths maximum speed
atteined in these tests, This is shown in the
directionsl-trim curves of figure 21, which indicete
smell verietion of rudder force with speed in all
conditions.

5 Power of rudder snd silesron trimming tsbs

The powsr of the rudder trimmning tab to trim
the rudder forces to zero et eny speed in any of the
tost conditions is slso indiceted by figure 21. The
variation of alleron=-control force with speed was
smell except in hiph-spesd dives as shown in figurc 22
end was easily trimmed ocut. The powor of the triming
tnb; dur;ng single-engine oporetion hss besn discusse
in =B, . <
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6. Rollinz rmoment due to yawing

Rudder kicks were made at 140 end 200 miles per
hour in tksclean condition with power for level flight
to datermine the srount of rolling due to yawing.

In tnoee mmeuvers tho rudder was abruptly deflected
enc hosld fixed as well es possible at the deflected
pneition end the ailaron end eleveter wers held fixed
throughout the maneuver. Time hieteorles ol rudder
kicks at 200 miles per hour ere shown in figure 23%.
The .naximum chenge in sidealip zngle, rolling and
yswing velocity, end rudder force era preasented as

a function of rdder deflection in fipure « Beceuse
of' the very ligat rudder forces the rollinz velocity
nroduced with e given 1rudder force was lerge but wes
not conalderecd objectionsble by Lhe nilot,

7. Alleron control chsrscteristics
The elleron control chsaractoristics were maesured

in ebrupt ruuder-fixad sileron rolls st verious speeds
in the following 11izht conditionsg

Pover ]Flaps Lenaing gear | Speed | Figure

— — — ———

Level flight or retsd | Up Up o |25, 26

170 26
200 26
250 26
300 a6

&nginez 1dling Down iﬁg 27

level flight Down Down 28

120
0

Time histories of typicel loft snd right rolls
et 140 miles par hour with leveleflizht powor in the
clesn condition aro presented in figurs 25. The
values of rolling effectivencss obtsined end wheeal
forces required are plotted as e function eileron
deflection in figures 26, 27, end 26, lNo information
was avelleble on permissible eilaron deflections at
high speed so aileron deflection was arbitrarily
limited ebove 200 miles per hour,
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The sileron oontrol oharecteristics of the F=8
airplanc may be eummaerizcd as followss

4, The mexiinmm rolling velocity obtsinod in
abrupt silaror rolls varied emoothly with ailaron
dufleotion throughout the sveed range.

b. The asllerons exhibited no undecireble lag
ohsrsoteristice snd the rolling aoceleration was
alweys in tha correct direction.

w

0. Mo revarsal of rollirg velocity dua to
alleron ysw ever osccurred,

de With flaps dom, end power on or olf,
satiesfaotcry rolling parformanca was indiosted.
Merimum valuea of helix engloc pb/2V of approxi-
mataly 0.075 for right rolls and 0.09 for loft rolls
wera obtsined. Tha difference waa due to the sileron
deflection required for trim in level flight.

6. The raquirement of rcfersnce 1l thet 4t ba
poasible to obtasin a hellx aigie ©vb/2V of at laast
0.07 up to 70 percent of thoe raximu. level-f1light
spaed was satisfisd in left rolls where a pb/eV of
0.074 et en indicated airspeed of 200 milss per hour
was obtained. The aileron defleotlon aveilebla for
right rolle was restricted due to the neceesity of
using considersble right alleron defleotion for trim
ae shown in figure 22. The maximum pb/2V obtainad
in right rolls et 200 miles par hour was rpproxi=-
mately 0.06 and the average value of pb/2V available
at this epeed was therefare approximately 0.067 which
was below the velus epecified in refarence 1l.

i
:
:
t.
b
’s

Tha proposed requirement that it be possibla to
obtain a helix =mnglo pb/2V of 0.05 with 109° of
vheol defleotior up to 70 peroant of ths meximum
lovol-flight speed was satisfied by the F-5,

f+ The alleron-control forcea were uzuelly in
the renge of the friotion foros and never oxcseded
20 pounds in tha rolls maede with the sileron deflsotion
erbitrerily limited for the nurposo of thu tests.
The ailerons ware dasigned with tho intent of meking
the foroea very light. Information ottained from the
DeHavillend Compeny indioated that the =z=djustable
balanoing=-tab ratio was set to give approximately
neutrel belsnoce on each eirplsne, The data of
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rigures 25 through 28 indicate thet on this partiouler
Mosgquito elleron overbalence occurred in rolls in all
conditions below 200 miles pPer hour over e consider=
sble range of eileron deflections, It hss been stated
previously thet ths sllercns teunded to sheke when
fully deflected end thet en exsmple of eileron shaking
is presented in figure 10(c).

g€+ The veriation with airepeed of eileron
deflection and control force required to hold the
winge level In the reted-power, olesn condition is
shown in figure 22. The smount of ailsron deflection
would vary with any veriestion of lateral loeding,
but fuel was alwsye used symmstrioslly so thet little
variationn of lateral loc¢ding occurred in the teats,
The lerge amount of sileron defleotion required for
trim indiceted that en effeactive twist wre present
in the wing structure. An effective twlst of approxi-
metely 1° on eech tip would be required to account
for ¢t amount of sileron deflection that wes used
for trim. A tendency for tho force to increese
racidly to the right et high speads would become
objecotionable before the maximum diving speed,
50 miles per hour, was reeched,

h. Another F-8 airplene (AAF No. L43-324926)
thet wes flown by the NACA pilots wes observed to
heve somewhst different alleron coantrol cheracteristics-
from those presented herein. No qusntitative
msaeurements were mede on tha second sirplene.

CORCLUSIONS

The results of the teats to determine the laterel and
directionel stebility snd control cheracteristics of an
;‘-ilsu‘plme (AAP Wo. 13-32960) may be summerized as

ollowsg

l. A divergence occurred due to alleron overbelance
if the controls ware relessed in a sideslip. Oscilletions
of the eirplene in the clean conditior. induced by kicking
md releasing the rudder with allerons fixed did demp to
1/2 amplitude in 2 oycles. There was no short-period
oscilletion of the rudder itself,

2, The directional etsbility of the airplene with ths
rudder fixed wes not sufficient to restrict tho ysw due to
t‘:ll ng.“];eron deflection at 120 milas per hour to leas
thea: 200, .
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3. Control-fired end control-free directional sta-
bility was poeitive excert nesr the staell with power for
lavel flicht In the clean condition at lerge englee of
sideslip where rudder lock occurprad,.

4o The stick-fixed effeetive dihedral wes positive
in ell cornditicne. Due to the elosely halenaed or alizhtly
overbelencad eilerons the stick-free dihedrsl was neutral
or £lishtly negetive in all conditions,

5« 1In nower-on congditiocns of flizht en vndesirabdble
ritohing mwoment due to sideelip and due to yawingzg veloelty
existad whieh meds it 4ifficult to trim the airplene in
rough aivr,

6. Tho side force due to sidecliy was mlweye in the
correet dirsetion.

7+ The ruddsr control orn the ground wes wesk, and
in flizht wes berely eufficient to overcome saiverse
sileron yaw., f%he rudder control wes sulticiont to maintain
& etreisht path with the winzs level in all normal flight
eonditione at eny speed or down to 150 miles per hour with
one propellsar windinllling or festhered saud ths other
engine delivering rcted power in the clean condition,
There was insufficient rudder deflcetion avalleble to fly
the sirvlene with the winge level on one engine with the
flaps and lending geer down. i#hen & banked sideslip was
attempted in order to maintein etraight flight in this
condition rudder lock seemed to be imminent.

S. The veristion of ruddéer end eileron troree with
speed was small exeent in dives at high epesd asnd the
force eould be easily reduced to zero by use ol the
trinming tabe. Above 300 miles per hour irdieated air=-
epeed thure wee sn objectionahle ineresse in eslleron
forces required for trim.

9« Tha pover of the silerens to roll thm eirvlene
wes aatiofeotor{ in the lending end wave-off cunditions
end in loft rollie in the powar=on, clesn ccndition.

Because ecnsidereble right aileron wes recuired for trim
in level flight, a meximum ©nb/2V of oanly about 0,06 was
obteined in right rolls In thy clean condition at 20C milee
per hour, For en P8 with en untwisted wing the

maximum pb/2V evailable would etill fall siiphtly

short of the 0.07 required at 200 :ilee nar hour in the
clesn ocondition. The sileron forces were elways emnll
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but wsre unsatiafactory eccordinc to the atendsrds of
referance 1 because of tho aileron overbalance which
occurrnd up to 200 miles per hour over a large part of
the defiection range.

Langlay dMemorisl Aeronautical Leboratory
Nationel Advisory Committee for Asrcnautics
Lengley Field, Va.
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APPEIDIX
GEKZRAL SPECIFICATIONS OF THE AIRPLANE

Neme snd type . . . . . » . DoHavillend "Mosquito! F=8,
(AAF No. }12-334960)

Engines (2) « ¢+ + « ¢« o« + Packerd Rolls-Royce kerlin 33
Rating

Teke=~off (5 minutel) * o o 000 rpm ~ 58 in. Hg or

pai boost, low blower

1ilitary (30 mlnutu) e o 0 850 roc - 43 in. Hg or

2-1 booct, auto Llower

c s e e 2 50 rom -« 44 in. g or

pai boozt, auto blower

Maximum continuous .

Provellers (2). Typo 232X-493-6519A-12 Hamilton standard
Dismeter, £t « . . s o e 0 s s ¢ s s 0 s .5
Nurber or blades . . * o o o s s o s s s
Gear ratic .« ¢ o« s o s s s [o] h231

Fuel capncity, U. 8. gal.
Normel, 10 tanks . . 0. Q.0 . . total 647
Long renge, 2 tanks, bomb bny . totel 1
Droprebls, 2 tenks wing « o o . « o« totel 9

011 cspscity, U. 8. gal,
Noruel, 2 tenke, nescells , , , - « o« o total 18
long renge, 1 tank, fuselogs . o . + » total 11,7

Reerward permissible c.g. position, percent M.A.C. 36.0
Weight for tasts, 1D .« ¢ ¢« o o o ¢ # o ¢ » ¢ s « 19,000

Wing

Span,ft..--.......v. . 51}16
Ares, BqQ £t . . . 5 0.00 Q0O 5 L50
Alrfoil section, Piercy Modified ', . . J RAF 3l
Chora et fuselespge Juncture (25 in. n

centerline), ft . . . [ e s 0. 12.25
Chord at tip (25 ft rrom oenberl!ne), £t o o o o & g Bg
Vean aerodynamic chord, in. .+ « » » s s o s 10
Leading edge of ¥.A.C. forwserd of jig point, in. 17, 52
”pectr!tiO---v-vvo"'----'--v
T.Perrﬂtio ...--..;...ov......O}
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Dihedral (top fsce of front spar), deg
Incidence, deg « « ¢ o 0 0 o o o
Sweepback (at rid numbex h), deg . .+ .

Wing flaps (slotted)

Ares {bcttom surfece) totsl, aq £t .
Lengtn, from fuseslege centerline, ft
Traval (ro air load), deg ¢ « ¢ o

Allerona
Arce (eft of hinge line, totel of &2
tnbs)sgﬂ:...........-
Iength, £t ¢« ¢ o o ¢ ¢ o o o o Slite
Doflecticn renge,deg « « « + o 26.5 uu
Balanoing-tab aree, total, sq ft . . .,
2slancing~-tab gesr ratio, see fisure
Trimring-teb eras, 83 £t .+ o o o ¢ o
Trirring-tab-deflection renze, firom
nillocon, A9 ¢ ¢ ¢« o o o 6 o s o o

Horizontel tail

Snt‘n,ft.... e« o o o o & .
Chord st root, rc R G Ol O .
Aree, oxcluding fuaelare, aq ft .
Inoidence, dog « + . .
Elevator srea, aft of hinga line, sq ft
Horn balence, pe.cent of elavator aresa .
Tail length from elevator hinge line to
25 parcent il.A.C., ‘epproximate, £t .
Balensing-tab asres, totel, sq ft . .
Balenoingetab gear retio ¢« o o ¢ o o
Trimning-tab-erea, total, sq ft . .
Trimring-tab-deflection range, deg .

Vertiosl tall ; .
A?Oa,sqft st ek O e o
Yaight, obove top of fu,elsgo, rc .
Offeet from thrust exls, deg . . «
Rudder area (aft ol Lhinge liue), aq rt
Rudder=cdeflection range, 468 « + +
Horn balence, percent of rudder area
Trim end balance-tab area, sq ft . .
Trinming~teb=deflection rengo, dez .

16 2.5
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Over=sl) dimensions
Length, elong thrust axis, fte o o ¢ o &
tail wheol on the zrcuni, ft . .
Height, teil wheul on ground, ons blade
verticelly uowerd, £t . . .
tail wheel on grcund, onc blldo
vertiocally downward, %
over fin end rudder with thruat-
axie level, £t ¢ ¢« ¢ o o o o o
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REFZRENCE

Anori.t Stability and Control Requirements for Alr-
qgar;u. AAF Svecificetion No. C=-1815, Auz. 31,
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De~

Seotion views of control surfaces,
Havilland Mosquito F-8 airplane.

¥ing and aileron

rl‘ur. 3. -
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r"’D
b 28~ |

Vertical tail at tip of fin

Horizontal tail 26" from centerline

NATIONAL ADVISORY
COMIMITTEE FOR AZRONAUTICS

b, Horisontal and vertioal eurfaoces
Figure 3. - Conoluded,
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4, - Spring-tadb rulder oharacteristios,
DeNavilland Nosquito F-8 airplans.
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Tigure 6, ~ Varistion of balanoing teb defleotion
with sileron defleotion, DeMavilland
Hoequito F-8 airplane.
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1% 1o Reutral, DeFat{flant Noequite, P8 eirriene,




LSD19

MR No.

.
L Wi

11N

T

T

-

SRR (SR SEP NN S W S

il

EE T

kbut 01th roted

Pigure 9. = Laters]l sssillstidne 18 the sloas semditios

Tel0ase, Defierilland Nosguite F-8 sirplese.




MR No. LS5D19

sy

| e

N A Y ¢

]

L
L)

1_
!
|

} { { 1 | | . 1
Time, dee | | | | 11 yrie, 4
! t ! 1 1 t '
| d L L
« Pight rollouts with down, landi r down, powsr for Level 11
L '-:n ara open, 8% ﬁ;’:u- 1) lhﬂ‘! L “ P L)
1} Delog reider to overone= slleron yuw.
2] Mudder-Tized .
Pigure 10 - Tise historiss of rolle cut of turcs, Defevilland Noequito F-§ sirpless,




T

-

+4++ 441

landing gonr up, sngines 1dling, shutters

OO O O D O R Y -
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Figure 10 - Continued,

b, Rudder-fized rellouts,with flape up,
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Figure 10 = Comalud
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several flight oonditione, DeHavilland Mos-

quito F-8 alrplane.

with ochange in total aileron angle for

Figure 11, - Variation of maximum obange in eideslip angle
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8. 240 miles per hour
Pigure 18, = Omoluded. -
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e. 110 siles por heur ;
Tigure 16. - luul oharacteristtos with the flape and
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Pigure 18. - Tias Met of & take-eff wsisg 1O
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u gravity o
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Left propellers windmilling with ths govsrner
set at 2650 rpm, rudder tab 18.8°fufl left
from rudder,

Figure 20. - Directional trim characteristice for single
engine operation in the rated power clean
condition with 1eft shutter clceed and right
ehutter open, DeHavilland Moequitec F-8 airplane.
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©. Flaps and landing gesr down, enginee id
open, center of yrTuvity at 3b.8 werc
rudder teb 0,5 degrees left,

d. TFleps and landing gear down retsd power (2050

1ing, shuttere
LY P1-P

.7

pounde boost), shutters opan, centsr of Fravity at
& perosnt K.A,7,, rader tab h.b degress lefy,

Jo.
Figure 21, - Continued.
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Figure 22. - Variatioo of alleronm defivcticn and coatrol
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